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Aftcr adaptation 01 thc second-gcncration anti-hepatitis C、irus(HCV) test. the incidcncc 
of post・tral'，fusionhcpatitis (PTH) rC~ lI lted in 5.2('( (11 '2(8). \~hich was signi白cantlylowcr 
than that ]() S'} (22:2(内)demonちtrated旬、creeningdonor blood for CI()(ト3antibody. 
The 1 ca、l:¥of PTH. three wcre classified a~ definitc PTH and thc othcr were as suspcctcd 
onc. Of two じa~c~ ¥ ith definite PTH and t叫ocascs ¥ ith suspccted PTH‘their blood samplC!> 
aftcr tran、fu'、ionbecamc POSil1、cfor HCV-RNA、andthree ca~巴ち of lhose showed a second 
pC<Jk of <Jlanlllc amlllolran~fe問、e (A仁川 morethan 4 weeks after operation. On the other 
hand. of、c、enca，e、containingl)nc dcfinitc PTH. their blood samples after transfusion 
bccamc negatl、cfor HC¥'-RNA. and fi¥l: GISo of those showed ALT peaks within 4 wcck 
aflcr opcralion、andrctllrned to normal levcls of AL T thcreafter 
Morcovcr. II山、CSof dc白nitePTH. the pcriods of surger)' and <Jnesthesia were longer and 
thc volumc 01 わIccuing、asmuch more during operation than in casc~ of suspected PTH. 
although the diffen: nce~ were not stati~licall) slgni白cant
Thcse fìnding~ suggc~lcd that ca、CSof PTH include those 01 transicnt li¥'cr disease 
atribltablc to surgcr) as wcll as those of HCV infection 
In 1 cascs ()f PTH. we consiucr that 2 ca、c~ is true PTH. bccaw，巴 theseare HCV-Rl¥'A 
positivc and have seconu pcak llorc than 4 wecks after operation and 5 cases is questionabl 
by clinical dat己
Thus ncw ùiagno~tic critcria ~ h oll lù ha¥'c c、tablisheu
Key words: Posttransfllsion hcpatitis - Second-gcncration anti-HCV 
antibody - HCV-RNA - Screcning tcst 
In 19おり、 Chiron、。Uδ company守 suc-
cccdcd in cloning a part of thc gcnc for thc 
hcpatitis C virus (HCV):n und rcportcd a 
I1lcthod for I1lcaslIring HCV antibody 
(C 10(ト3)9).Sincc thcn、anllmbcr of assays 
using HCV-rclatcd antibodicsl:l) and 
mcthods of I1lcasuring HCV-RNA 14) havc 
bccn dcvclopcd. Stlldics using thcsc 
Ilcthods havc rcvcalcd that many cascs ()f 
hcpatitis which had prcviously bccn rc-
ネ1'4{IJW (・本川;;';!. . ~I~ 付!¥r . Illt町-l-Lfr・
(JII~~ ，;[ 
gardcd as being non-A、non-B hepatitis・
were actllally cascs of hepatitis CI). [n 
Japan、thcJapan Rcd-Cross Blood Ccntcrs 
throllghout the country began 、inNovcmber 
1989‘to screen donor blood for thc ClO0-3 
antibody to prcvcnt post-transfLlsion non-A 、
non-B hepatitis (PTH). As a rcslllt‘ the 
incidcncc of PTH decreased to about 3% 
from its prcvioLls level of 10-20弓7);)
Howcvcr司 cvcnwhcn C 100-3 antibody nega-
tive blood was L1scd for transfllsion 、hcpatitis
C stil dcvclopcd in a small pcrccntagc of 
26 T. NISIIIKADO.じ1al. 
blood rccipients51. This indicatcs that HCV 
infection via blood transfusion cannot bc 
adequatcly prcvcntcd solcly by scrccning for 
thc ClO(ト3antibody. The fil引 gcneration
anti-HCV antibody (CIO(ト3)is an antibody 
pCCl品cto thc protcin produccd from thc NS 
-l region (non-structural rcgion) of thc HCV 
genomc. In 1990. a sccond-gencration anli-
HCV antibody was dcvclopcd. This anti-
body contains antibodics spcci白cto thc 
protcins produced from NS3， NS4 rcgions 
(non-structural rcgion) of thc HCV gcnomc 
and thc rccombinant HCV antigcn (corc 
rcgion) 12). Thc second-gencration antibody 
is cxpcctcd to elevate the HCV dctcction 
rate compared to C100-3 antibod y'~ . I (I). 1n 
Japan. this new antibody has bcen uscd to 
chcck donor blood since Fcbruary 1992. on 
thc basis of an cxpectation that its use wil 
further reduce thc incidcncc of PTH. Bc-
cause only a short pcriod has passed sincc 
the beginning of usc of this new antibody、
few reports havc bccn published concerning 
the incidcnccs of hepatitis and HCV infec-
tion in individuals who received blood 
checked using this new antibody. The pre-
scnt study was undertaken to cxamine thc 
incidences of such hcpatitis and HCV infcc-
tion in patients who reccived blood with thc 
second-generation antibody for ncgativc 
And individuals who had been transfuscd 
with the second-generation antibody ncga-
tivc blood were subjectcd to the following 
tests:く]> alaninc aminotransfcrasc (AL T)、
<2> sccond-gencration antibody、and<3> 
HCV-RNA. Thc rcsults of thcsc tcsts wcrc 
comparcd to those obtained from patients 
who had dcvcloped hepatitis aftcr transfu-
sion of blood screened for HCV ClOO-3 
antibody. Furthermore 、incascs wherc thc 
donor blood、whichhad bccn screcncd for 
CI00-3 antibody‘could bc later found lhc 
ccond-generation antibody ncgative、wc




1) Paticnts aftcr transfusion 
From .January 31. 19<12. ¥¥hcn scrcじningnf 
blood llsing thc ~ccond・gcncration i.lntihnd) 
¥¥as ~tartcd at thc Japan 1 ミ cd-Crn~~ Blood 
cntcrs、205paticnb rccじivcd transfu~i()n 
with thc sccond gcncration e.lntib(】dyncga・
tivc blood at olr h(】sritalor it~ rclatcd 
facilitics. Of thcsc paticnt~ 司 115 cnuld いc
follo¥¥'cd aftcr transfu..ion. and ¥¥crじ In-
c1udcd in this stuιIy (Group A). Bctwじじn
JUI1C 19~t) and January 1り2.2()l) pat iじnhl、l
who rccei¥ cd C 1 ()(ドJantil可ody nじgati¥じ
blood at our ho..pital or it'> rclatcd facilitic~ 
¥'crc cmploycd a、thccontrol. In lJ3 01'lhc..c 
209 paticnt~ ， donor blood ¥ a~ I1ca，>urじιl
rctrospcctivcly、 and lalcr found to hc 
ccond-gcncration antibody ncgativc. Thcsc 
93 patients wcrc also includcd in this ..tuι1) 
(Group B)ー Thc follo仇ingpaticnh いじrc
cxcludcd: < 1 > childrcn ‘<2> paticnh ¥ hn 
rcccivcd 20 units or l1lorc of blood‘<3> 
paticnts with a hi<.;tory 01' li¥cr disca~c ‘ <斗>
patients with livcr injury、<5>paticnh who 
wcrc cither Hss antigcn or <"ccond-
gcncratIon antibody poちiti¥c、andくら> p，ト
tients who could not bじ followcdfor 6 
months aftcr transfusion. 
2) Transfusion blood 
Thc following blood samplcs wcrcじx-
はmincd:(1) thc donor blood (16 units) 1I、ビd
for transfu~ion to cach of thc Group A 
paticnts who wcrc diagn()~cd with ha¥in巳
PTH， and (2) thc dOl1or blood (2HX unit吋)
uscd for transfusion to cach 01' thc Group B 
paticnts、whichwaちrctro.，pcctivじlyfound to 
bc sccond-gcncration antihody I1cgativc. 
3) Blood from tran~fuscd palicnts 
Blood was samplcd frol1l cach paticnt at ~I 
point bcforc transt'usion. cvcry wcck during 
thc first monlh aftcr tran~fusion elndじvcry2 
wccks during thcおccondand third l1lonth 
aftcr traJlsfusion. [fpossiblc、bloodsampling 
was continucd until onc ycar elftcr trelnsfu-
SCRE:F:NING 0トPTト1BY 2ND GENE:.fミAl10NANTI-HCV AI3 27 
可ion.AII blood samplcs wcrc stored、frozcn
at -2()oC， until usc. 
2. Mcthods 
ln both Group A and Group B‘ALT wcrc 
carricd out bcforc and 1、2，3、4、6.8，12.24. 
6 and 4R wccks aftcr transusion. Sccond-
gcncration antihody and HCV-RNA wcrc 
cxamincd 12 and 24 wccks after transfusion 
Bascd on thcsc ιlata. thc incidcnccs of PTH 
and clinical fcaturcs of HCV infcction wcrc 
じxamincd.HCV-RNA was mcasurcd in 3 
paticnts who wcrc dcfinitc PTH and 8 
paticnl~ who wcrc suspcctcd PTH. Patient 
in whom abnormal AL T (ovcr 30 J U/L) wa 
confirmcd whcn followcd for more than 6 
months aftcr tra m. fu~ion wcre ratcd a~ haト
ing chronic hcpatiti~ ・
3. Assay 
ccond-gcncration antihody a!-'sa} ¥'a 
じarricd out I幻ng an Ahbot kit (PHA 
mcthod). HCV-RNA was quantificd using 
thc ncstcd PCR mcthod of Okamoto ct 
，1. 1-1)、 withthe 5・-non-codingrcgion scrving 
as a pnmcr. 
4. Critcria for diagnosis of PTH 
Thc diagnosis of P丁目 wasbascd on thc 
critcria for thc diagnosis of post-transfusion 
non-A， non-B hepatitis prcpared in March 
1992 by Liaison Confercncc for thc Study of 
Hepatitis of Japan. 
5. Evaluation of cffcct of scrcening for HCV 
antibody in prcvcntion of PTH 
Thc cffccts of sccond-generation antibody 
scrccning in preventing PTH was asscssed 
by comparing the incidence of PTH bctween 
controlo). 
6. Opcrative condition of patients with PTH 
In PTH， thc opcration time， the duration 
of ancsthesia、 thevolume of blood lost 
during operation、 pre-operation blood 
prc旨slreand minimum blood pressure dur-
llg operatlon were measured. 
7. Statistical analysis 
The incidences of PTH were tcstcd using 
the Chi-squared tcst. A verages wcre tcsted 
using Student's Hest. P<O.05 was regardcd 
sta tistical y signi fican t. Probabil i t ieswere 
using Fisher‘s exact approximation. 
RESULTS 
1. lncidence of PTH 
Table 1 shows the incidence of PTH in 
rccipients transfuscd with second-generation 
Tahk 1 
1、cidcm:じりfPTII in rccipicnt~ ¥ nh tran、fu、cJ!>cond gencration antibod~ negati¥'e blood 
}ミccipi l' nt~ No Scrl'l'ning pl'rind In、cidcnceof PTH (r (' ) 
lc!>l 
1)己fincd I ( O.9Cc) 
A 15 2nd |リり2ユ-1りリ:1.6S lI ~pcct l' d 3( 2.6C'() 
I)cfinl'd+SlSIヲじじIl'd -4( 3.5勺)
Dcfincd 2( 2.2勺)
B り3 ぐI[)(ト3 |リ1-19.6-192.1Su'rヲctcd 5( 5Ac去)
Dcfined+ Sll~pcctcd 7( 7.6ぐι) (合
Ddincd 3( I.Y，止)
1'011 21お 19~9 . (l - 1992.12 Su!>pclcd 日(3.SCe) 
Dcfincd +Suspcctcu I( 5.2'ト)
Dcfilcd 7( 3.Yr) -(:， 
Controlh) 21リ ぐ103 lり例。-1り92.1SUSpCICιi 15( 7.2C'(-) 
Dc lincd + Sll~pcctcd 22(1O.5Ce) 
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transfusion after Weeks 









Changes of alaninc amin ot ran~ fera~c (ALT) acti¥il) ()f po，>lIran、fu、ionhepatii， (PTH) 







中 2nd peak 
Changcs ()fAL丁 目ctivityin paticnls with dcfllile and suspectcd PTH 
In Ihc;1 dcfinilc PTH. IwO (85 and 86) showed a second peak of ALT activily (↓) aftじrthe
4th wcck. Thcsc 2 cas巴swcrc HCV-RNA positive. In Ihe suspccted PTH‘two (A2 and 89) 
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(3.5%、4cases)、GroupB (7.6Dk‘7 cascs) 
and the total subjects of this study (5.2(/. 1
cases) were signi白cantly lowcr than thc 
incidencc of PTH (10.5%、22casc~) aftcr 
Cl00-3 antibody screening. 
2. Changcs in ALT activity in I1 paticnts 
with PTH 
Fig. 1 shows thc time coursc of AL T 
activity in 1 paticnts who wcrc cJefinitc 
PTH and suspcctcd PTH following transfu-
ion of sccond-gcncration antibody ncgativc 
blood. Thc pattern of changcs in AL T 
activity was variablc. I n somc cascs， thc 
activity rcachcd a pcak within 4 wccks aftcr 
transfusion. 1n other cascs、itrcachccJ a 
peaak aftcr thc fourth wcck. Furthcrmorc‘ 
in some cascs， two or morc pcaks of AL T 
actlvlty werc prcscnt. 
Fig. 2 shows thc timc course of AL T 
Fig. 1 
antibody negative bloods. 1n Group A 
(n=115)， one patient (0.9%) was definitc 
PTH and 3 patients (2.6%) were suspected 
PTH. 1n Group B (n=93)， 2 patients (2.2%) 
were de白川ePTH and 5 patients (5.4%) 
were suspected PTH. Totaly、fromthe two 
groups， 3 patients (1.4%) were dcfinitc PTH 
and 8 patients (3.8%) were suspccted PTH. 
The incidences of de白nitePTH and sus-
pected PTH aftcr ClO0-3 antibody screen. 
ing have been reported as 3.3% and 7.2%、
respectively6). Thus， both the incidence of 
definite PTH and that of suspected PTH 
were 10wer after seconcJ-gcncration anti-
body screening than after C 1 00-3 antibody 
screening， although thc differenccs wcrc not 
statisticaly signi白cant.However、whcndc-
finite PTH and suspected PTH arc com-
bined， the incidences of PTH in Group A 
31 
Tablc 2 shows thc following paramctcrs 
for Groups A and B: age， sex， units of blood 
transfused、levelsof ALT peak、timefrom 
tran~，fusion to ALT peak、thecxistencc of 
the second pcak of ALT activity， rcsponse 
to sccond-generation anti-HCV antibody、
cxistcnce of HCV-RNA in blood 、eXlstence
of HCV-RNA in donor blood and existence 
of chronic hepatitis. 1nGroup A、onecasc of 
dcfinitc PTH (A 1) had neither the second 
pcak of AL T activity nor chronic hepatitis 
80th second-gcneration anti-HCV antibody 
and HCV-RNA were negative in this case. 
Of the 3 ca~cs of suspected PTH in Group 
A. onc case (A2) showed a second peak of 
L T activitv. In this case、thelime from 
transfusion to the白rstpeak of AL T activity 
¥'as 56 days， which was longer than the time 
for the othcr 3 cascs in Group A. HCV-
RNA ¥as positive in this case. 1n Group B、
both of the 2 cascs of definite PTH had the 
ccond peak of ALT activity. HCV-RNA 
was positive in both of thcse cascs. Of the 5 
cases of suspectcd PTH in Group 8‘one 
case (B9) had a second peak of AL T 
activity. The donor blood used for this case 
was also HCV-RNA positive. HCV-RNA 
was positive in blood from each of the -+ 
ANlトI!CYAB とRATJOD GE 
activity for dctinitc PTH and suspccted 
PTII‘in relationship to thc rcsults of HCY-
RNA positivc convcrsion(*). In thc 3 dc-
finitc PTH司 onc(A 1) showcd a pcak ALT 
activity 3 wccks aftcr transfusion. 1n this 
cascs. thc A LT activity decreased gradually 
from thc third wcck on and was normal from 
thc 10th wcck on. This caseち wasHCV-
RNA ncgativc. Thc othcr two cascs of 
dcfinitc PTH showcd a sccond pcak of AL T 
aじtivity(↓) aftcr thc 4th wcek. These 2 
cascs wcrc HCV-RNA positive convcrsion. 
1 n thc suspcctcd PTH、somchad a peak of 
L T activitv ¥-'ithin -+ wcch aftcr transfu事
、](川、 ¥¥hilcothcrs had a sccond pcak aftcr -+ 
¥'c ks (↓: A2‘139). Of thcsc cascs司 A'2and 
137 ¥'crc RNA positi¥'c con¥crsion. Fig. 3 
...hows thc timc coursc 01' AL T aClivil¥ in 
rcIation to thc positivc 01' ncgativc of HCV-
RNA. In thc斗 HCY-RNApo~itivc ca~cs 司
thrce (A2、85and 86) had a second pcak 
al'tcr thc 4th ¥Vcck. In the HCY-RNA 
ncgativc cascs， 5 had a pcak AL T activity 
within 4 wccks. and 2 (A4 and B 1 0)had (j 
pcak aftcr thc 4th wcck. Onc HCV-RNA 
ncgativc cascs had thc sccond pcak of AL T 
activity aftcr thc 4th wcck 
3. Clinical fcaturcs 01' PTH 
SCIU:.L:.NJNCi OF PTH BY 2 
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10 12 14 
after transfusion 
。
PTJI: pmト lran~fu~illn hcpaliliλlミcip:rcipicnl札 ALT:I可eakIcvel nf AL T. Tillc: tillc untilhc AL T pcak、2nd
pcak じ XI~tL'11じじり r2nd pじak‘2ndICV R・2ndgL'nCnlit)1 HCY-Ah of rcipicnl hJood. RNA民:RNA of rcipiじnl
1可loml、1ミNA1): IミNA01・dnnnrbJood. Dctin:ιletinill'じ¥sc.Susp: SlSpCl'1じιICi¥SC. NT: not tl'stcd 
6 8 
Weeks 
Changes of AしTactivity川 palcnt，>仙ithトJCY-RNApmiti¥c and ncg.ativc 
In thc 4 HCY-RNA po.，itivc Ce¥SCS. thrcじ(A2‘135and U6) had a、じじondpc日kaftじrthc 




3 SCREENING OF PTH BY 2ND GENERATION ANTl-HCV AB ISHIKADO、ctal T 32 
Clinical and scrological data of recipients with HCV-RNA positive and ncgativ巴
Existence of 2nd pcak 
???






Tahlc 4 with ucfinitじ anu5USpじt:1cuPTH Clinical and serological data of rcipicnt Table 3 

















































































































































































~l.()i: IU 106."¥::43.1 17(1-U勺)."¥.1 :ご1.2日.J:ti¥.9。九lean工:2 X(:25.0り)23.6+17.5 9ト5:tIHA61.1士12Mean:tS.D. 
I¥'S 
Pcak AL T: pcεIk Icvcl of AL丁、Time10 pcak: time until the AL T peak. Dc自n:dcfinitc case. Susp: suspected 
u、じ司 NS: nol ~ignifìcant 
¥'S l¥S i¥ l¥ p、ιtlut?S 
P了H:post-transfusion hepalits. Peak AL T: peak level ALT、Timeto peak: limc until the AL T peak. Dctin: 
definit巴 case司 Susp:suspected case 
pくO.()(}OIS p ¥'aluc 
of AL T activity tendcd to be highcr in the 
definite group than in the suspected group. 
although this differencc was not statisticaly 
slgm白cant.Table 4 shows lhe agc、scx.unlt~ 
of transfused blood、 peaklevcl of AL T 
activity司 timefrom transfusion to AL T pcak 
and the existence of the second pcak of AL T 
activity for the HCV-RNA positivc paticnlS 
with PTH and the HCV-RNA ncgativc 
patients with PTH. The pcak levcl of AL T 
activity tcnded to bc highcr in thc HCV-
RNA positivc group (163.8IU/L) than inthc 
HCV-RNA negativc group (106.31 U/L). 
Thc timc from transfusion to AL T pCe1k did 
not differ markedly bctwccn thc two groups・
The percentagc of cascs showing a sccond 
pcak of ALT activity was highcr in thc 
HCV-RNA positivc (759千， 3/4) than川 thc
HCV-RNA ncgativc group (14.3%， 117)、
although this diffcrcnce was not statistically 
significant 
4. Operative condition of paticnts with PTH 
Table 5 shows thc condition of the surgcry 
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PTH: p05t-l ransfusion hcpal its、Tirneope: tirne ofopcration、Timcancs: lime ofanesthesia. Pre BP: 



































































































patients who had a second peak of ALT 
activity. The donors， whose blood was trans-
fused to these 4 patients、werealso HCV-
RNA positive. Second-generation antibody 
was negative in al of these 4 patients and 
donors. Hepatitis followed a chronic course 
in only one(B5) of these 1 patients. HCV-
RNA was positive in the blood in this case 
and also in the btood of the donor used for 
transfusion. This patient also had a sccond 
peak of ALT activity. 
Table 3 shows the age， scx， units of 
transfuscd blood， levcls of ALT peak， time 
from transfusion to peak of AL T activity， 
and the existence of the second peak of ALT 
activity in patients with definite and sus-
pected PTH. The average of peak of AL T 
activity was signi白cantlyhigher in the de-
finite group (222.3 IU/L) than in the sus-
pected group (91.5 IU/L). The second peak 
of ALT activity was seen in 2 (66.7%) of the 
3 cases in the definite group and 2 (25.0%) 
of the 8 cases in the suspected group. The 
percentage of cases showing the second peak 
3.+ T. NISHIKADO. ct al. 
Tablc 6 Opcrativc condition of paticnts with HCV-RNA positivc anJ ncgalivc 
。 Timc ope Time ancs Blcccding Prc BP Min BP 
(min) (min) (rnl) (mIlHg) (mmllg) 
+ ヲ 245 320 720 90/ 60 日0/4月
+ コ 230 300 940 UOI 76 H3/46 
+ 6 1220 1290 100 1201 l:{() l.+/oO 
+ 7 275 260 500 165/10 62135 
Mean:tS.D. 492.5:t485.4 542.5:t499.0 790.0:t227.7 126.H30.9 日2.J:t17.!.
7':i.O:t 16.5 .+6.5:t 10.3 
788 920 3020 1201 70 日5/60
3 455 530 2300 1301 H5 H0I5() 
4 381 625 160 I()O 70 おO/5X
8 1070 1215 120 10/ 70 氏。14
9 205 490 100 150民() 90月()
10 350 .+70 1-10 120 70 i{O 50 
1 235 315 20() 12.+ 5.+ 1-:5.+5 
Mean:tS.D 497.7:t317.2 652.1 :t310，2 1531A:t912.3 12.0土15.7 お3.7:tJ.9
71.H 9.7 51.0:t6.0 
Tim巴 ope:time of operation. Time anes: time of anesthesia. Pre BP: pre-opcration bloou 
prcssure、MinBP: minimum blood presure during opcration 
PTH and suspected PTH. The operation 
time， the duration of anesthesia and the 
volume of blood lost during surgery tended 
to be greater in the de日nitePTH than 
in the suspected PTH， although none of 
thcse differcnccs wcre statistically signifi-
cant. When these paticnts wcre divided into 
the HCV-RNA positivc group and the 
HCV-RNA negative group (Tablc 6)、the
operation time and the duration of anesthe-
sia did not differ between the two groups、
while the volume of blood lost during 
surgery tended to be smaller in the HCV-
RNA positive group than in the HCV-RNA 
negatlve group. 
DISCUSSION 
After donor blood began to be checkcd 
using CI00-3 antibody， non-A， non-B PTH 
decreased remarkably， but its incidencc is 
stil not equal to zero6l. Second-gcncration 
antibody assay was thcn dcvclopcd and it 
began to be used to check donor blood in 
Fcbruary 1992. This is expectcd to further 
reducc thc incidencc of PTH. However、thc
cffcct of scrccning donor blood for thc 
second-generation antibody in prc¥cnting 
PTH has not yct becn c日tablishcd.Thc 
retrospective study by Karlsson cl al.川)
demonstratcd that al ca~c~ of PTH had 
reccived blood which had becn CIO(ド3
antibody ncgalivc、sccond-gcncrationantI-
body positivc and HCV-RNA positivc. 
Thcir study suggcstcd that scrccning donor 
blood for thc sccond-gcncration antihod 
would rcduccd PTH-C. A prospcctivc ぉtudy
concerning a chcck of donor hlood using 
ちecond-gcncrationanti-HCV antibody rc-
vealcd that PTH-C ncvcr dcvclopcd a[tcr 
transfusion of sccond-gcncration antibod 
ncgativc blood， and that onc CelSC of non-A、
non-B， non-C hcpatitis was sccn aftcr trans-
fusion of second-gcncration antihody ncga-
tivc blood3J. A rctrospcctivc study、howcv-
er， showcd that hcpatitis C dcvclopcd CVCI1 
after transfusion of scconcl-gcncration ant卜
body ncgativc blood. 1 thc prcscnt stlldy、
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thc elllthors cxalllined thc incidenccs of PTH 
anι1 HCV infcction alllong rccipicnts of 
blood scrccncd for using the second-
gcncration antibocly. Thc subjects of this 
study wcrc Group A as wcll as Group B. 1n
Group A and Group B， 1.4% werc de白mte
PTH and 3.H併 wcresuspccted PTH. These 
incidcnccs wcrc lower than those for the 
individuals who rcccived blood ~crcencd for 
CIOO-3 antibody (3.3% and 7.2c}る‘respec-
tivcly). Howcver、whende自nitePTH and 
suspcctcd PTH arc totaled、theincidence of 
this condition was significantly lower in the 
individuals who rcccivcd blood checked 
using the sccond-gencration antibod) 
(5.2%) than in thc individuals who receivcd 
blood scrcened for C100-3 antibody. Whcn 
thc clinical featurcs of paticnts with PTH 
¥¥as followccl‘al casc~ wcrc HCV antibod、
ncgativc司 butSOllC cascs wcre HCV-RNA 
positivc. This suggcsts that somc of these 
paticnts hacl bccn infected with HCV. 
Howcvcr. PTH followed a chronic course in 
only onc paticnt. Furthcrmorc. HCV-RNA 
was positivc in only 2 of the 3 dcfinite PTH 
and 2 of thc 7 suspectcd PTH. 1tis thereforc 
doubtflll that al 1 cases of PT日、 diagnoscd
using convcntional criteria、rcallyhad PTH. 
Whcn thc timc coursc of AL T activitv in 
thcsc 1 cascs was analyzcd 、variouspat・
tcrns of changc wcrc obscrvcd. In some 
cascs句 thcactivity rcachcd a pcak within 4 
wccks aftcr transfusion. whilc in othcrs it 
rcachcd a pcak aftcr thc fourth wcck. The 
白r5tpcak was somctimcs followcd by a 
sccond pcak. Whcn paticnts dcfinitc PTH 
wcrc comparcd with paticnts suspectccl 
PTH、noparalllctcr othcr than AL T activit 
diffcrccl 日ignificantly betwccn thcse two 
groups. Of thc 3 HCV-RNA positivc cascs 
in Ihc dcflllitc group、2showcd a sccond 
pcak of AL T activity aftcr the 4th wcck、and
al HCV-RNA ncgativc cascs in this group 
showcd eltClllporary clcvation in AL T activ-
ity within the自rst4 wecks aftcr transfusion 
Thcsc rcsults suggcst that HCV infection is 
rclatcd to thc tillC from transfusion to thc 
peak of AL T activity or thc cxistcncc of a 
sccond peak of ALT activity. Following this 
finding， we analyzed the tille course of ALT 
activity in HCV-RNA positive cases and 
HCV-RNA negative cases. Although this 
analysis revealed no significant inter-group 
difference， we noted that 3 of the 4 HCV-
RNA positive cases had a second peak of 
AL T activity after the 4th week. This 
uggests the AL T activity often rises 4 weeks 
or more after transfusion in cases of PTH-C. 
At the salle time 、however句 oneof the 
HCV-RNA negative cases suspected of hav-
ing PTH also had a second peak of ALT 
activity (about 100 IU/りafterthe 4th week. 
The donor blood was also HCV-RNA 
positve. It is unknown whether this case is a 
false positive case or a true positive case. In 
any e¥'ent、thiscase needs to be followed 
When conditions of surgery were cOlllpared 
between the de白nitegroup and the sus-
pected group、theoperation tille、thedura-
tion of anesthesia and the volullle of blood 
lost during surgery tended to be greater in 
the definite group than in the suspected 
group. althouh none of these differences 
were statistically significant. No parameter 
of surgery differed signi自cantlybetween 
HCV-RNA positive patients and HCV-
RNA negative patients. These results sug-
gest that the current ALT based criteria for 
the diagnosis of PTH are affected more 
grcatly by opcrative conditions than by 
HCV infection. 1n the present study、one
pauent司 whowas de日nitePTH according to 
the current criteria 、showedonly a tempor-
ary rise in AL T activity dllring the白rst4 
wccks aftcr transfusion、witholltshowing a 
sccond pcak. Itsccms thcrcforc probable 
that this is a falsc positive casc. Sincc the 
operation timc for this case was long and the 
volumc of blood lost during surgcry was 
great in this case、itsecms more appropriate 
to rcgard this casc as having tcmporary rise 
in AL T activity duc to postoperative liver 
damagc. lt is therefore advisable that indi-
viduals who are HCV-RNA negativc and 
3(1 T. NISHIKADO.じt<11 
how only a temporary risc in AL T activity 
within 4 wecks after transfusiol1 should b 
rcgarded as having postopcrativc livcr dam-
agc. rathcr than they are dcfinitc PTH. 1n 
thc prescnt study司2.cases (B5 and B6) had a 
econd pcak of AL T activity after thc~ 
showed the自rstpeak ~ weeks or morc after 
transfusion. The blood samplcs of thcsc 2. 
cases and the donors frol1 whom thcy 
receivcd blood were HCY-RNA positivc. 
These 2. cases were thereforc diagnosed as 
having PTH-C. In Casc A2 (suspected PTH 
according to the current criteria)、theblood 
of thc donor "vhosc blood had bcen trans-
fuscd to this patient was HCY-RNA po幻・
tive、andthis paticnt had a sccond pC(jk of 
AL T activity. This casc is thcreforc highly 
likely to have developed PTH. 1n this C(jsc、
however、~ of thc 5 units of donor blood 
were HCY-RNA negative‘and the remain-
ing unit could not be checked for HCV-
RNA. In Cases B9 and 810. the donor 
blood was HCV-RNA positivc. However司
ince the blood of these 2 cases was second-
generation antibody negative and HCY-
RNA negative. it is unlikely that PTH had 
developed in these cases. In Cases A3. A4. 
88 and B11， both thc blood samples of thc 
donor and the rccipicnt wcre second-
gencration antibody negative and HCY-
RNA ncgativc. ALT activity rcachcd a pcak 
4 wccks or more after transfusion in al1 thcsc 
cases but A4. Therefore、itseems likely that 
A3司 B8and B 1 had postoperative liver 
damage rather than PTH. The number of 
blood recipients whosc blood was found to 
be HCY-RNA positive aftcr transfusion was 
4. The clinical feature~ of 2 (BS and 86) of 
these 4 cases werc idcntical to the patho-
physiological fcaturcs of PTH. Of thc re-
maining 2 cases， onc (87) showcd only slight 
tcmporary abnormalitics of livcr function 
within 4 weeks after transfusion. Bccause 
this case had not received a check of his own 
blood for HCY-RNA prior to transfusion 、
wc cannot rule out that this case had already 
been HCV-RNA bcfore transfusion. Of 
individual who rcccivcd sccond-gじncration
antibody ncgativc hlood、2cascs wcrc found 
to havc HCY-RNA in thcir blood aftcr 
transfusion and wcrc dcfinitc PTH. 80th 
cascs werc from Group B. Bccau日cthc 
unuscd portion of donor blood W ，l~ storcd 
frozcn for long pcriods of timc、itschcck 
using thc sccond-gcncration antibody in・
volvcs a risk of falsc ncgativc jlldgmcnt. 
Aftcr scrccning donor hlood for sccond-
gcncration antihody was stelrtcd、thcinci-
dcncc of PTH-C dccn.:a日cdto a vcry low 
Ic¥'cl. Although somc individuab who rc-
cci¥'cd transfllちionof blood chcckcd lIsing 
this antibody werc diagnoscd a~ having PTH 
according to thc currcnt critcria‘it i~ dOllbt-
ful that thc jlldgmcnts for thoc ca~cs arc 
corrcct‘bccausc thc changc in AL T (jctivity 
was tcmporary and sccn within thc fir<，t ~ 
wccks in somc of thcse cascs. I t isnow 
desirable to devc10p new criteria for thc 
diagnosis of PTH which can cope with rcccnt 
advanccs in tcsting mcthod 
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要旨
1989年より供血者血のC型肝炎ウイルス(HCV)(C100・3)抗体スクリ ーニングが開始さ
れた。次いで、1992年より第二世代抗体検査が導入され、輸血後肝炎は激減したが未だ数
%が認められる。しかし、これらの輸血後肝炎がHCV感染によるものかどうかは明らか
にされていない。そこで著者らは、 HCV抗体スクリ ーニング後の輸血後肝炎発生率と
HCV感染状況について検討している。
文七象は1992年2月(第二世代抗体スクリ ーニング)以後の輸血例205例のうち経時的に
観察し得た115例(A群)および1989年6月から1992年1月の間 (CI00-3抗体スクリーニング)
の輸血例209例のうち、第二世代抗体陰性血が輸血された輸血例93例(B群)を用いている。
輸血例(A群)および(B群)について輸血前、輸血後1，2，3，4，6，8，12，24，36，48週の肝機能
検査、輸血後12，24週の第二世代抗体およびHα-RNAを測定し、 HCV-悶 Aは輸血後肝
炎確診例3例、疑診例8例の輸血血および患者血について測定している。輸血後肝炎11例
について手術時問、麻酔時問、出血量、血圧等の手術条件を検討している。
得られた結果は次の如くである。
1.第二世代抗体陰性血輸血例208例の輸血後肝炎発生率は11例(5.2%)であり、 C100-3抗体
スクリーニング時の10.5%に比較し有意に減少した。
2.輸血後肝炎11例におけるHCV-悶 A陰陽別のALTi活性の経過は、 H仰・悶A陽性例では
ALT-値ピークまでの期間が長く、 4週以後の第二ピークが存在する率が高く、陰性例で
はALT値ピークまでの期間が短く、 4週以内の一過性の上昇がみられた。
3.HCV陰陽別手術条件を比較すると明らかな差異はみられなかったが、確診例では疑診
例に比べて手術時間および麻酔時聞が長く、出血量が多い傾向がみられ、輸血後肝炎
の診断に手術の影響が考えられた。
4. HCV-RNAおよび第二世代抗体が陰性で、 ALT値が4週以内の一過性の上昇を示し、輸
血後肝炎と診断された例が11例中5例にみられた。
5.現行の輸血後肝炎診断基準はALT'値に基づくもので輸血後肝炎の診断には不十分であ
り、新しい診断基準の導入が必要と考えられた。
本研究は、 HCV抗体スクリーニング後の輸血後肝炎の発生率とHCV感染状況を明らか
にし、現行の輸血後肝炎の診断基準では不十分であることを指摘したもので、今後この
方面の研究に寄与し得るものであり、学位授与に値すると判定された。
